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Docket No. 20058 1US2 ' 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Takayuki YAMANO, et al. GAU: 



SERIAL NO: New Application EXAMINER: So^^^s 

FILED: Herewith S*^* 

FOR: METHOD FOR PREDICTING AN AMOUNT OF DIMENSIONAL ACCURACY DEFECT AT THE TIMffOF 

PRESS-FORMING METAL SHEET 

REQUEST FOR PRIORITY 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C 20231 

SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number, filed, is claimed pursuant to the provisions of 
35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number , filed , is claimed pursuant to the provisions of 
35 U.S.C. § 119(e). 

■ Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to the 
provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

Japan 2000-022773 January 3 1 , 2000 



Certified copies of the corresponding Convention Application(s) 
■ are submitted herewith 
' □ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number . 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 1 7. 1 (a) has been v 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 
(B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 




22850 

Tel. (703)413-3000 
Fax. (703)413-2220 
(OSMMN 10/98) 



Respectfully Submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

Marvin J. Spivak 
Registration No. 24,9 1 3 

C. Irvin McCk?.r:ncl 
Registration Number 21,124 
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This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

iti SI ft B 

Date of Application: 2 0 0 0^ 1|31H 

th m # "Si- 
Application Number: 4$Jgg 2000 — 022773 

th m a 

Applicant (s): l$5^*±ft'F'$gfS/?T 



2000^101 60 



Commissioner, 
Patent Office 



ffiSES# mil# 2000-3081115 



#2000—022773 



C^S##] 26576 

[#SB^] #ff?£^3 0^Hl«©^(DjiM$:^^i:e)i:-r-2># 

[IBKB^tMHS] B21D 1/00 

m&m&mi 5 

C^S!J##] 000001199 

[&mx&jgm] #Fm*^isK?ftffli 1 r b 3 # 1 s # 

[ftS'J##3 100067828 

[8BJ9!J#-53 100075409 



ffiSE4# 2000-3081115 



#2000—022773 



l^ffl&mWr^] 012472 

mtf&m) 2i,ooor 

mmm 1 

ra i 
mmm i 

9703961 



2 



mSE# 2000-3081115 



#2000—022773 



mmm 

T M V \ £ 3 £ £ £. -T -5 ^M^K© ^ 1/ X f«B£ (C £ W S T^WS* &*<£>^$I 

Sfc3l3H&KTSlC5£:3£TfB (1) y &4x««4Mt&Mv*S3f:0fc£ 

1 JCfB«©^M^^o 

ap'=k-YS+(l-k)TS (1) 

[»##3] tfrgB««k&3l»3&KTSfc«^t©Jfc (TS/t) tf>Bltfc 

[k = f (Ts/t) ] £.-t&m&&2tz&m<D¥wi3m. 

[19*^4] ^l/^^^r<©SiRy*S:, TIB (2) ~ (4) sSicStSv^ 

T^^^ti-s p ic^oT^M-^^it*^ 1 ~3 m^*i7wcfa«©^$!i#&o 

P= (3ap* /Et) • {1-D- [(o T /TS)-0. 3 ] 2 } 

-C • (r d- 5) (2) 

ap'=k-YS+(l-k)TS (3) 

k = A • (TS/t) +B (4 ) 

p : SjRUS (ffi^S ; 1/m) , ap' : WWMS (MPa) 
, E:t>^| (MPa), t : ^JP (mm) , TS: 3f»&£ (HiHB ; M 
Pa), Y S : (HHHK ; MP a) , a T : (MPa 

) , r d : ^U^OTXKD^I^i (mm) , k : rt4H@©«», A, 
B, C, D : £5*c*^f . 

[»#£5j 7\/7>ffl&V&0)ftmm.il2fk. TIB (5) - (8) ^StcSr5 
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A9=-fl ■ (rp + t/2) • Ap (5) 

Ap = (-3ap' /Et) • { 1+e x p (-G • rp)] (6) 

ap'=k-YS+(l-k)TS (7) 

k = A • (TS/t) +B (8) 

fcU A 0 : ftmmfcS. (S) . 0 : ffitf^ CS) . r p : ffitfXj^W^ 
# (mm) % t : WlM- (mm) , Ap: ffi^^ft* ( 1 /m) , a p * : 
»©|ISfK3fc& (MPa), E:i'>^(MPa) 1 YS: P${£3&^ (Hffitfffi 
:MPa), T S : (HM ;MPa), k : ft 4MB <8 AMR. A, B 

, G : $r^^^-T 0 

[^©MJ&M] 

[0 0 0 1 ] 
[0 0 0 2] 

[t£:&tf>M] 

tt;*sKy higgle f^fc^Jliir 

V# \ (1997) „ 7 51, HffJXHfrMtt) = 

[0 0 0 3] 
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[0 0 0 4] 

(Ciot, M&y*&e«3ltS:£8i££3gOTV*5 (#1^1 1 -2 0 3 7 5 
[0 0 0 5] 
[0 0 0 6] 

rti^r^ &mfo<D7isx&j&&<DTtmmm*&&ttmizmt~^x&. a 

) mmi^mma)mm j p. m^<Dmm(Dmm^zj:^x^mt^^m. (2) mm 

[0 0 0 7] 

_tta (1) Mia • &ffiwm<D'p&\,^nffimx\,$. jEmm^m*? 

SiiKiBitfttJ, H^(CjlLfe^?Si:«-B-x.^VN 0 ±IB (2) 

ffiti, r Mtt^*DXj [M^-li, vol.36,no.410(1995)p203~210, vol.3 

7,no.410(1996)pl352~1366^] ©&ffi#&£ftT V^Stf, gfc 

ffiS/^a.l/-2/3 >^ffc^CD#fTOIfs#i&MT'& »; , * 3 > a # *, 

[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

ap'=k-YS+(l-k)TS (1) 

_hIH (1) sSlcfcttSa&lBfiMRkfc*, 3l®3ftKT SfcSSt ©Jfc (TS 
/t) ©B8£fc [k = f (TS/t) ] hLWit^t^, J|flci$tcM:0<k 

[0 0 1 1 ] 

±m*m%jjmz&\^x. ^u^mm^m^^A^m-r^izmr^^xit, 
tih (2) ~ (4) ^zm^^x&ibbtiz piz&^x^w^zmf&tfmf^ft 
& 0 

p= (3ap' /Et) • {1-D- [(o T /TS)-0. 3 ] 2 } 

-C • (r d - 5) (2) 

ap'=k-YS+(l-k)TS (3) 

k = A • (TS/t) +B (4) 

<HU p:ffi»JI(i$i 1/m), ap* (MPa) 
, E:Y>^$ (MPa), t : (mm) , TS: (H$U» ; 

MPa), Y S : ; MP a) , a T : i^CKi* (MP 
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a) , r d : ? l/^fifcJgXJI© #>f *¥H (mm) , k : |*3Ht<Z>«», A, 
B, C, D : Sr^^r^to 
[0 0 12] 

Afl=-e- (rp + t/2) ■ Ap (5) 

Ap=(-3ap'/Et) • {l+exp(-G-rp)] (6) 

op' =k - YS+ (1-k) TS (7) 

k=A • (TS/t) +B (8) 

fiU A 6 : ftmmtA (SO , e : ffitf;ftM (£) , r p : ffitfXH£7)W¥ 
g (mm) , t : (mm) , Ap : ffi^S^ffcfi ( 1 /m) , a p ' : ^ 

tt<Z)p${«S (MP a) , E:t>^ (MPa), YS : |${K$tg (HMffl 
;MPa), T S : 3l3g%g (lit ; M P a ) , k : p*3Hfi©fli3R, A, B 

[0013] 

^/W«S:fiSm , rs»^*:3cy±JfTSiWr«*<. *> «fc U #3&IBT'Tf®ttfiPF£ 
[0 0 14] 

[02 (a) ] $Hf^#i£ [SI 2 (b) ] dtie»(Z)^*«Stc 
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[0 0 15] 

& 0 rnmmti mm*. 03 (c) ©ffiraawc^i-sijc, nitfas#© 

I^tt5M5:e [ES 3 (a) ] t lt, «fc U 6 ^Jfc 

^34x«3R«fe*«. fit, SjRUSpW:. f&gBR0>MS (1/m) -e^t>$ 

[0 0 16] 

Z>z\£.tftn<btiX^Z> (Mill r^^^^|t^/N> #j !£2fi£ (19 
97), ii9 lH v HfUX^ffMtt) o HS5, 5P'ffitlI^#i&«J:fHffi^-^> 
h#0 fc£C. «J?#fcIJCW:&faeil 1(b), (c) £> J: e> ftttl* 

[0 0 17] 
<fc£ [04 (a) ] „ 

®±mmv>mmt-t>m<i&z>\z~DftT. slrvmp csh (b) 

] o 
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4 (c) ] . 

2<&3 (fiU ^IMr d^ffi/jN©1g«tt|»<) [04 (d) ] „ 

USU SB*3^ffi/h©««ttl»<) [04 (e) <Z>$Htig4£] o 
[0 0 18] 

JC»T*££^«;©|g3SS:BtiLT, b fit, £ ~? 

[0019] 

^©*T<MJffiiii&^«£^< :i££S$#£ 0 gpt>, 0 6 IC^f *aUc, »{^« 
[0 0 2 0] 

/J^V^i^CDMRUSp) tt, TK(I)Sffl«ftl!lff ^aSfgSii:^ 
P=(3ap/Et) • {1-7/3- [(2 a p/E t ) • r d ] 2 } 



ffifE#2 000-3081115 



#2000—022773 



(I) 

p = (3 a p/E t ) (II) 

fiU P : StRVA (ffisp ; 1 /m) , a p : (M Pa), E : -V > 

^ (MP a) , t : fom (mm) , r d : ^U^MH©^>fI¥S ( 
mm) , $r^^^^" 0 
[0 0 2 1 ] 

_tSB(I)5£35J:tf (11)551*, :/l^j£0<Z)|^<Z)«;^y :/^C£^:r3fmf ; E- 
ttz>mBm.mzmw-*z>%,(DmT*$>2> 0 ckdbksht, ±mmtmi (a) -* 
07 (b) ^07 (c) ©«jc^ r u^^stiTv^<^, ^jsstcfe^sasy 
ifitt£.-t&m&&mBj&£vxxwvvki,x&&. mi (a) a^i/x^ 

mV>®.m. 07 (b) ttffitf©aPB, 07 (c) li|8HfML<Z)M(Z>5fe*3:^L 
[0 0 2 2] 

— 0 8-01 0&, _tSE0 7 (a) ->0 7 (b) -^07 (c) (Z)#{C^l^ 

0 s tttfffHig 7 (a) ©are, 0 9 &f&f30 7 (t>) <bmm. bio 

• Slffi«©^S:BIi Kc^-To ft08~l i©# (a) 0te£«lKi*f 

©5¥ffi« • Hffi«©^, # (b) EUitt-r* e # (c) BUi/B^a© 

[0 0 2 3] 

SfFffHS V (a) JC^LfcSPBTtt, iFBj&XK:£^T«J?#fa±«fc:H 
oTStM^tCfcoTSy [08 (a) ] , fifcttt'* e fcJ:tfj£# a 
£UTV*fc^ [0 8 (b) , (c) ] „ Z <Z)SB7?ttffltf ; E- ^ > h 
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o 

[0 0 2 4] 

mi) 

t 

Mto-fco-ndri-Q (ni) 

~2 

[0 0 2 5] 

mz % tufas 7 (b) izjjkLfemm (m-f<nmm) t&gBEBj&xicfcn 

9 (a) ] „ fLt, n-ffr e (Dftm*. « (= 1/r d : r d tt^-fflf 

£bfc£:£iC. &*X>-f&&ifi k • (t/2) ©ttr##*:£iRjtc$8£1- 
£^£IC&£ [0 9 (b) ] o r(Z)il#(D^^Ja(Z)^^«, iDXa-fbiS: 

^mb^il^tCfi (A98E06) , ftMAa^ap ( a p (Dfatltf 

9 (c) ] , £©fc£©j£;frMncJ:oTffiW r; e--;* > NA«»4tSi £llC&£ 

iZlt [EI 9 (c) ] , y : = a p/ (E • /c) «S U E : -V > k : ffi^ 

[0 0 2 6] 

[»2] 




(IV) 



[0 0 2 7] 
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ic^^t, ±®tf-mwmmzm^t=.&.. wtmi (t>) ©®pgi:tt5a»*i«aT?# 

^ITV^ [01 0(a)], t>-T* £ <Z>#*jm#§£b^ [01 0 (b) 

a#ap (apttBTO ©0^^M^fnJT'E.O±fHS 9 (c) £ &i£©#[nj 
lC|g^-r^3i:{C^^ [010 (c) ] „ ZL<D£glZ±m$l<Dtp'bmftlZM<m 

(3M'fM#) £T*tf>gEit&5*c* + y 2 , ~ y 2 i: Lfei:Slcii [010 (c) ] 
, y 2 =2ap/ (E • x) OfBU E : * : ffisp) £&£(Z)T% T 

[0 0 2 8] 

[13] 

t 

M ($ = a • 17^77 = J\'' a,. • 77^ + £ * (- o P - E ■ k rj)dr] 

t 

+ [ ' 0 rjdrj + J (<j p — E * k - rj)drj + p - a - 17^/77 




(V) 



[0 0 2 9] 

&££&(C [01 1 (a) ] , ^©^oSPffiODfcftlC^bT^fcffitf^-^^ 

JGS^^ttHl 1 (b) im*Z>?& e = p • (t/2) ] , Hll 
( c ) 0) J: o \Z tz. £ „ 
[0 0 3 0] 
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m&mif : t--*yh&M®&tt*>m-t&iz&&-t&<DX'* isytptt, tih(v 
i i ) & m & •* & « \f ^ - * > h * m © tc *f m u x » £ -r & ^ ^ c & & . 

[0 0 3 1 ] 

C»4 J 

e=£ L E- pr] 2 dr) (VI) 
[0 0 3 2] 

M (d =M & -^ i Epr } 2 drj=M & -^-p = 0 (VU) 
[0 0 3 3] 

JtlBCViD^&aRyftp tcov*T«EJi-rsi:, TiB(vili)^#s*fr*u 3£>( 
VIII)^;}CBufS(V)^:©gg^$:f^ALTMat--5^, i&iB(I)5£#****lS ZL £ IZ 

P= (12/Et 3 ) • MCD (VIII) 

3 [(2op/Et) • rd] 2 (D^»«, 1 J: *; fc##lC/jN$ M/L 
ap = 600MPa, r d = 5 mm, E = 205800MPa, t = 1 . 2 
mm©#^-tCti, 7/3 [ (2op/Et) - rd] 2 ©'fii{i, 1 . 38X10" 

3 «D £&3 0 l^ot, BfffH(I)^:C0*Sll2^ {1 -7/3 • [(2 a v/ 
Et)- rd] 2 } S&l t^^(Z)tMbt : fe)J;<, (I)5£lit&iB(II)55<Z>« 

[0 0 3 4] 

4 (d) , (e) ©MT'^fc'ttlc] X* (DW&m.T* & Z> a *<B*gJH, IS'JI 



1 1 
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£ JEfflt K. Wt Z> » (C It. ^ it *; iDXlS-ffc £ M •* "T -5 

o 

[0 0 3 5] 

&Mfcfe 0 -£0>*££l, iaSB(II)^©»«iS*a p<Of^»JKl, Hi 2tC*tf $tt<C3l 

Jtobap' tit, Haj©»«3SSYSi:5rSR^TSJcSt5^TIB ( l ) 5£fc 

«fcy#«>e>ti«rt^ffii:-r*cii:^. Tie (D &<Dmm*3m&mT s 

t©Jt (TS/t) <z>H8t [k=f (TS/t) ] HiRHBfc^fflHBi: 

p = (3 a p* /Et) (II)' 

fiU P :Sfi l JI (ft* ; 1/m) , ap' : (MPa) 

, E : ^ysf^ (MP a) , t : (mm) £^c*^i\ 

ap' =k-YS+ (1-k) TS (1) 

[0 0 3 6] 

fc^^T, _tSH(II)' 5£T'te. ^Ifir d ©I^t-Cc^T 1**31 L£*lT 

«fc*Ui, _hSa(II)' ^ic3afctC,fcS*fiE£ [-C • (rd-5) ] 5:ilftlTT 
IH(II)' ' ^fc&EI&MlE&ff&xJi, fltl^S ICftiif -5 3 h fc^fro 

P= (3op* /Et) -C • (rd-5) (II)* ' 

[0 0 3 7] 

04 (e) (Dm&i&m&mmi ^©^mbtibt?**. -ei-e*»w#e>i±, 
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£CI5tCJ:*ltf, ±13(11)' * mzttLT, mcTte (2) iZllteZM&ffiiEZ: 

tbbn&rm (2) jZ&m&tm&t.&i^ ^n^^mt! a P ' tut, 5f 

3BI*»IC J: o T#«) e>n*H«!f©»«!ftS Y S £ S tC^o^TfB ( 3 

) 5£ CsfffH (1) &£.mvl JC<»:»J#«>$>*iSI*5HB£U JaoTfH (3) ^6D 
«»k&3l^g&KTSi:«J?t©'Jt (TS/t) £>gg$: [k = f (TS/t) ] 
t.VX TIB (4) fS&JgJg-rtitf, IS'JIp &fMUc£oiE«K^ifl9-C£fc© 

p= (3op f /Et) • {1-D- [(a T /TS)-0. 3 ] 2 } 

-C • (rd-5) (2) 

ap'=k-YS+(l-k)TS (3) 

k = A • (TS/t) +B (4 ) 

fib, p:Sfi'Jl(lt$; 1/m), ap* : #**tt©0¥tK3&K (M P a ) 
, E:t>^ (MPa), t : (mm) , TS: 5f&&& dSiKMS ; 

MP a) , Y S : (HMffi ; MP a) , a ? : MS^C«K 3SiJ (MP 

a) , r d : ^ S (mm) , k : |*4Ht©flMR, A 

, B, C, D : JtfJ, £5*c*^-r o 
[0 0 3 8] 

[0 0 3 9] 
^<^5 [013 (a) ] „ 



1 3 
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t#»<fcStCoftT, #£3tffcSA 0.#:fc£<fcS [013 

(b) ] . 

[Ell 3 (c) ] . 

®ffitfXj| (A>^) ©JB4 i Srp^t<!5!Si:onT, ^MiA8 
#*£<fc<5 [013 (d) ] . 
[0 0 4 0] 

[0 0 4 1] 

A9=-8 • (rp + t/2) • Ap (5) 

Ap = (-3ap/Et) • {1-1/3 [(2ap'/Et)-rp] 2 ] 

(IX) 

fiU A 0 : fimmtm (SO , 9 : ffitffcfi (£) ♦ r p : ffilfXj|<Z)W¥ 
g (mm) , t : M (mm) , Ap : ffi^ft* ( 1 /m) , a p ' : #jb* 
W-^PI^SaS (MP a) , E : -Y>?m (MP a) %5£*B? 0 
[0 0 4 2] 

> NM®£0l3Mt-^c£D3r £^<b, ApteTfE (X) 

-r * m iz #g £ -r £ 3 £ ic & -5 „ 

[0 0 4 3] 



1 4 
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[«6] 



M 9 -fi E Ap rjdi! = M 9 -~ &f> = ° (*) 
[0 04 4] 

it <£> £ MfB (ix) &&m&ti £ - £ (c & & „ 

Ap= (-12/Et 3 ) • M(D (XI) 



J5E#*as©:K3 teX-ffc Tfa(xni)^;<z)gg^^^-rs 3 £ &c& y, 

^©(XIID^Sr^lfg^bftA 0 Jcov^Tfia-TSi:, IffSB (5) aStf^frft-s. 
[rp + (t /2) ] ] 

= (fl+Afi) /[\/ [rp+ (t/2) ] -Ap] (XIII) 

flU A e : #&3^t* (£) , 6 : ffitf^ (&) , r p : ffi tfX^OW^ 
# (mm) . t :fcm (mm) , Ap : ffi^ft* (1/m) £5*c*^o 
[0 0 4 5] 

mmiS©y{>f'&M^«^ictt, _LfB (IX) 5£tt, ±SB*fc»j 

«tcrntf, tie (xii) 3£<z>*at(c HJcWBfrftLfciSTfSSiTSs 

A p = (-3 a p/E t ) (XII) 

[0 0 4 6] 

fcftZMiELt=.frfrtf<D&ffimmo p* i:LT, iufB (1) aStC ioTSl^tl 

&teS:Jav*S. _hfH (XII) 5£fC;fe^T=fcK ffitfXJI (A>^) 

, TIB (6) ^©«J&ffiiE&ff^iL^«v^^»S^e>n*ifc*^^ofe 

Ap=(-3ap'/Et) • (l + exp(-G-rp) (6) 

[0 0 4 7] 
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BP*>, _tfa©#JCUT#«>e>4x<5 (5) ^fej:t>* (6) tZH&IZ. 
TOap' tlT, 5ISS»«lCJ:oT#«)e»4xSlia9©»«aSYSi:5l»® 
IT Slc«o*#TSB (7) 5£ [tufa (l) , (3) ^iil^ C] lz£Vj£tbibnz> 
ftftmtL. E.OTIB (7) ^<0#«k3:5[3B&£T Stfcmt ©it (TS/t 

) ©si^t [k = f (Ts/t) ] iiLTTfB (8) az&m-ttui* nmmtm 

ap'=k-YS+(l-k)TS (7) 

k = A • (TS/t) + B (8) 

ap* (MPa) , E:t>^ (MPa)-, YS 

: ^^!SI (HffiHt ;MPa), T S : 3158311 (Hill ;MPa), k : ft 
3Ht£>«f, A, B, G:j£», £5*c*^t\ 
[0 0 4 8] 

[0 0 4 9] 
[WJ] 

sfc-r, 3B**<Jt«i!W/h3v^ig« [taiB04 (e) -en^wmmiz^x 

£tf/Js$ <fc£*£{C, K:fca T fc5[3B3&KTS©Jt (a/TS) [0 
. 3g£:t&gB04 ( e ) ©]Kj&ia#e!>1!g«] t^S^CBHF (b^ff^^j) 

[0 0 5 0] 
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No. 


(MPa) 


3I3§S$J£TS 

(MPa) 


(mm) 


(mm) 


1 


608 


1009 


1. 2 


5 


2 


373 


608 


1. 4 


5 


3 


406 


596 


1. 2 


5 


4 


362 


457 


1. 0 


5 


5 


351 


450 


1. 0 


5 


6 


277 


444 
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